Abstract -This study was carried out to examine different mole ratio of H 2 /CO 2 and EBCT using the continuous system in the lab scale throughout biological methods with accumulated hydrogenotrophic methanogen that can convert CO 2 to CH 4 . The experimental-based results with various gas mixtures of mole ratio of 4:1(H 2 /CO 2 ) and 5:1(H 2 /CO 2 ), H2 was converted more than 99% conversion rate. In case of CO 2 , 4:1(H 2 /CO 2 ) and 5:1(H 2 /CO 2 ) were 74.45±0.33%, 95.8±10.7%, respectively, in addition, the study was confirmed that the amount of H 2 was more needed than stoichiometric equations, where approach methods are empirical versus theoretical frameworks, for converting total CO 2 . As such, we have noticed that H 2 was used for energy source of hydrogenotrophic methanogen for maintaining life. Regarding the results of the ratio of treatment by retention time, limitation of treatment capacity showed that H 2 (99.9%) and CO 2 (96.23%) at EBCT 3.3 hrs indicated stable conversion ratio, as well as appeared that methane production rate and CO 2 fixation rate were investigated 1.15±0.02m 
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